Summary. Seasonal 
Introduction
Changes in the Leydig cells of seasonally breeding mammals have been reviewed by Christensen (1975) . Leydig cells develop from undifferentiated cells in the interstitial tissue before the breeding season, and mature into steroid-secreting cells with abundant smooth endoplasmic reticulum (SER), mitochondria with tubular cristae, and lipid droplets. At the end of the breeding period the cells re¬ gress, commonly accumulate many large lipid droplets containing cholesterol and other substrates no longer required for steroid synthesis, and return to the undifferentiated state from which they will develop again the following season. In the rock hyrax (Procavia habessinica) the development of the Leydig cells coincides with an increase in plasma testosterone level (Neaves, 1973) . The European mole (Talpa europaea) has a short breeding season ; spermatogenesis reaches its peak during March in England and the accessory organs show parallel annual activation and regression (Allanson, 1963; Godfrey & Crowcroft, 1960; Suzuki & Racey, 1976) , reflecting seasonal changes in androgen levels (Racey, 1978) . It was therefore of interest to examine the fine structure of the Leydig cells throughout the year in an attempt to establish the differences between the active and regressed states. Some observations of the fine structure of mole Leydig cells have been made (Aumüller & Schäfer, 1972) , but these were limited to the period of regression. The organization of the interstitial tissue and associated lymphatic system has been studied in various mammalian species by Fawcett, Neaves & Flores (1973) , and this aspect of the mole testis was also examined in the present study.
Materials and Methods
Fifty-one male moles were caught at intervals of about 6 weeks throughout 1 year in the vicinity of Stallmine, Lancashire, England (53°54'N, 2°57'W) Fig. 4 ). The most striking feature is the smooth endoplasmic reticulum (SER), which extended throughout much of the cytoplasm, and consisted of tortuous tubules or of gently curved tubules arranged in parallel (PI. 4, Fig. 9 ). The outer diameter of these tubules was 40-50 nm, and many contained electron-dense material (PI. 4, Fig. 10 ), which appeared as an indistinct thin filament in longitudinal section (PI. 4, Fig. 11 ). The parallel SER occurred more often in the periphery of the cell, to the exclusion of other organelles, except for a few ribosomal particles. At the periphery, the membranes of the straight tubules were continuous with those of the tortuous SER (PI. 4, Fig. 9 ), indicating that the parallel arrangement was a regional modification. The proportion of the two types of SER varied from one cell to another. Free ribosomal particles were abundant around the nucleus and around the poorly developed cisternae of the granular endoplasmic reticulum, and relatively common around the tortuous SER. The mitochondria were circular or elliptic in cross-section and varied considerably in size from about 0-6 to 2-7 µ in their shorter diameter. The mitochondrial cristae were predominantly tubular although some vesicular or foliate cristae were also present. Osmiophilic lipid droplets, generally not more than 3 µ in dia¬ meter, were scattered among the mitochondria. The (PI. 1, Fig. 3 ).
Large increases in the testosterone content of the testes are associated with spermatogenesis in all mammals so far investigated, including moles (Racey, 1974 (Racey, , 1978 Neaves, 1973 (Courrier, 1927 ; Lofts, 1960) . The present work con¬ firms this and shows that the SER fills much of the cytoplasm, and the large cell size during sexual quiescence is mainly the result of an abundant SER content.
When SER is observed in mole Leydig cells throughout the year, it appears that the parallel and the tortuous forms are interconvertible, since the parallel form temporarily disappears during the regression stage. Christensen (1965) has also suggested that the tubular and cisternal SER in the guinea-pig Leydig cell may be freely interconvertible. Neaves (1973) Fig. 4 . The small dense spherical bodies are lipid droplets. The arrows show the discrete bundles of SER which are shown at higher magnification in the inset. x5500; inset x63 000. Fig. 7 (Fig. 10 ) and longitudinal sections (Fig. 11) of the parallel SER in the Leydig cell of the sexually active mole. The outer diameter of each tubule is about 40-50 nm. An amorphous sub¬ stance is present in the inter-and intra-tubular spaces. In Fig. 11 the intratubular material appears as a thin filament (arrows). Fig. 10 , xlOO 000; Fig. 11 mole, because parallel SER is abundant during sexual quiescence, when hormone production is low (Racey, 1978) . Aumiiller & Schäfer (1972) Christensen & Fawcett (1966) . Later, Ichihara (1970) found that such 'compartmentation' became gradually clearer during postnatal development of mouse Leydig cells, which attain adult form at 28 days of age. In the rock hyrax, Neaves (1973) found that the distinct 'compartmentation' of the cytoplasm was associated with the increase in SER during the breeding season, but its significance in steroidogenesis is obscure. As has been pointed out by Christensen & Fawcett (1966) , 'compartmentation' may even be inconvenient for spermatogenesis because the cholesterol side-chain cleavage system is localized in mitochondria, at least in rats (Toren, Menon, Forchielle & Dorfman, 1964) , necessitating transport of substrate from mitochondria to SER. Aoki & Massa (1972) found accentuated segregation of agranular endoplasmic reticulum from other cytoplasmic organelles after treatment of adult mice with methallibure, which inhibits gonadotrophic activity. However, in the mole the 'compartmentation' was seen to a similar degree both in the active and quiescent stages. The spatial separation between mitochondria and SER, therefore, does not seem to be adequate to explain the reduced testosterone levels during the nonbreeding season (Racey, 1978) .
The most significant of the present observations is the abundance of SER during the non-breeding season. In general, the amount of SER is a good indicator of steroidogenesis. Neaves (1973) found a significant positive correlation between the plasma testosterone level and the quantity of SER in the rock hyrax. During puberty, which is analogous to the developing stage of seasonal breeders, the SER in mice increases with androgen production (Ichihara, 1970) . It also increases after treatment with gonadotrophin (rat: Murakami & Tonutti, 1966; man: Aoki, 1970) . However, such alterations in the abundance and fine structure of SER do not accompany the hormonal changes associated with the annual reproductive cycle in the mole.
